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METHOD FOR PRODUCING A THERMQPIASTTg 
S SYNTHETIC MATERIAL AND IMM0BILI2ATTOW 

ELEMENT PROVIDED THEREWITH 



Field of the InviinfeinT^ 

The present invention relates to a method for 
producing a thermoplastic material for immobilization 
and/or protection of a part of the body, wherein a 
thermoplastic base material is chosen which is admixed 
with at least one filler. 



Backcrroimd of the invention 

Various applications are possible in this con- 
text, in particular for immobilization purposes in 
20 medical and paramedical applications, for protective 
purposes in sport and for use in the production of 
shoes . 

In the fields of application of orthopaedics, 
physical rehabilitation land sports medicine large 
25 amounts of plaster are still being used. Furthermore, in 
this context as in radiotherapy and radiology, a whole 
series of immobilization and fixation materials are 
employed such as thermoplastic plate materials and 
thermosetting bandaging materials. 



Prior art 

In the light of the abovementioned 
applications, the existing materials have the drawback 
35 of having a relatively high density. This high density 
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results in two significant troubleseaae problems with 
respect to the abovementioned applications: the 
materials have a relatively high weight which limits 
user comfort and which may even trouble the user, and 
5 the therapeutic use of the materials used is diminished. 

This may even lead to a medical problem, owing 
to the user being forced to greater exertion as a result 
of the greater weight. 

The high density makes it is^ossible, in radio- 

10 therapy applications, in particnxlar those eii5>loying low- 
energy sources, to transmit radiation through such dense 
materials without this having an adverse effect on the 
slcin of the patient. The materials in moulded form are 
placed on the skin of the patient and fixed to a 

15 baseplate in order to put the patient in an immobile and 
reproducible position. These materials do not 
sufficiently transmit the radiation of, in particular, 
low- energy sources, as a result of which the radiation 
builds up immediately below the plastic material and can 

20 thus damage the skin. 

In radiology, the relatively high density of 
most existing materials or intermediates constitutes a 
problem in that they do not sufficiently transmit the 
types of radiation and thus produce interferences on the 

25 image vtiteb. may diminish the visibility of details on 
the image or may even cause distortion. 

Object of t he invention 
30 It is an object of the invention to provide a 

solution to the abovementioned problems. 



35 



Expositir *^ of the Invention 

To this end, according to the invention, there 
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is added^ as the filler, a specific percentage of micro- 
spheres, said percentage being such that a foamed 
thermoplastic material is obtained which exhibits a 
specific mechanical strength and flexibility, said 
microspheres forming a foaming agent, and the obtained 
mixture of thermoplastic material and foaming agent is 
subjected to at least one further processing step. 
Thanks to the invention a framed intermediate is 
obtained which is sufficiently strong and :aore user- 
friendly than existing intermediates, owing to which the 
invention primarily has a lower density and consequently 
a lower weight and better transmissivity for radiation 
sources which are used in radiotherapy and in radio - 
diagnostics and thus makes the invention further 
15 suitable for immobilization and/or protection of a part 
of the body. 

In this context, according to an advantageous 
embodiment of the invention, the microspheres contain a 
lightweight gas which, when e:q5osed to a specific tem- 
perature, causes the microspheres to expand within the 
mixture which is thus likewise subjected to an expansion 
process which makes it possible to effect a significant 
reduction in weight of the intermediate. In particular, 
said foaming agent is added in accordance with a 
percentage which is within the range from 0.1% to 10%, 
it thus being possible to achieve a reduction in density 
of the material of between 1 and 60%. Thus, in the 
course of the plastic being processed into an 
intermediate, the density of the plastic is lowered by a 
30 percentage of between 1% and 60%. Furthermore, the 
lighter an immobilization, fixation or protection 
material, the more pleasant it is for the user. 

According to a generally advantageous 
embodiment of the invention, the mixing of said base 
35 material and said foaming agent is effected by 



20 



25 
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sxxbjecting said mixture to a step involving a set 
ten^eratiire and a set residence time of the mixture in 
the extrusion means. In particular, during the extrusion 
step the temperature is set to such a value that an 
5 expansion process of the mixture ia started under the 

influence thereof. 

More in particular, said residence time of said 
mixture is set, during the extrusion step, within a time 
interval between a minimajm value t„^, which is defined by 
10 a low time threshold, below which no ea^ansion of said 
foaming agent takes place, and a maximum value t^ which 
is defined by a high tixoe threshold, beyond which 
combustion of said mixture may take place. 

According to a preferred emboddLment of the 
15 invention, the expansion process of said mixture is 
tailored to the extrusion step and takes place 
completely within the latter, the estpansion proceBS 
being stopped, at the latest, when the extrusion step is 
stopped. If it isn't, the process continues during the 
20 processing of the intermediate, which leads to 
undesirable effects. 

According to a further advantageous embodiment, 
said mixture is subjected to a multiple extrusion step, 
a multiple, in particular double, extrusion being 
25 carried out in the same step on said mixture. Thus 
better dispersion is obtained of the two conqponents of 
the mixture, base material and foaming agent. Moreover, 
very accurate control of the processing temperature is 
thus accos^lished. 
30 This ensures, not least thanks to accurate 

control of the further extrusion parameters, in parti- 
cular residence time, that the expansion process can be 
adequately controlled in order to arrive at a 
serviceable end product, owing to the foaming agent 
35 being well dispersed in the matrix base material. In 



10 



particular, in this case the base material chosen is a 
low- temperature thermoplastic which exhibits a 
processing tea^jerature which is less than 100 'C, prefer- 
ably between 40»C and 90»C, more preferably between SO'C 
and 80»C. Alternatively it is also possible, in this 
context, for the base material chosen to be a high- 
temperature thermoplastic which exhibits a processing 
temperature which is greater than lOO'C, preferably 
between 120«C and 180'C. 

This is further assisted by the foaming agent 
being added in the form of a powder, in particular in a 
percentage within a range between 0.5 and 5%, preferably 
between 1 and 4%. 

According to a yet further advantageous embodi- 
15 ment of the invention, said mixture is subjected to a 
two-dimensional extrusion, said foaming agent in 
particular being blended into resin granules or a so- 
called maaterbatch, and said foaming agent is added in 
the form of the said resin granules. Thanks to this it 
20 was found that the foaming agent in the form of a 
maaterbatch can be readily dispersed in the matrix base 
material. It was consequently possible to make the 
various base materials Into a plate having a relatively 
smaller thickness, for exasple approximately 3 mm, while 
25 maintaining its advantageous properties according to the 
invention. Further, the microspheres have expanded 
uniformly in the polymer base material matrix, with a 
considerable reduction in density and likewise with a 
uniform distribution therein. In the process, foaming 
agent la added in a favoured manner at a percentage in 
the range between 2 and 6%, preferably between 3 and 5%, 
more preferably approximately 4%. 

Hard foam materials based on thermosetting 
polyurethane do exist. This type of foam must, in order 
35 to provide sufficient mechanical strength, be used in a 



30 
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relatively thick layer which makes it inappropriate for 
applications in radiotherapy and in radiology. Moreover, 
this type of foam mist be prepared by the user him/- 
herself at the time of application, on the basis of a 2- 
pack product which produces a chemical reaction. This 
process considerably reduces the user- friendliness of 
this type of foam. Moreover, it may also give rise to 
environmental problems* 

In the case of hard foams based on poly (vinyl 
alcohol) the same problem of adequate mechanical 
strength arises, as a result of which it cannot be used, 
particularly in radiotherapy and radiological applica- 
tions, as an immobilization or fixation material. Owing 
to the great layer thickness of the intermediates, these 
15 cannot be used on existing base fixation plates which 
are in circulation for these applications. 

It is also possible, in accordance with 
alternative embodiments, for said mixture to be 
subjected to an injection-moulding process or to a 
20 pressure-moulding process, respectively. 

In a supplementary manner it is further poss- 
ible, after the completion of said at least one further 
processing step, in trtxich an intermediate is obtained, 
for said intermediate to be subjected to a perforation. 
25 According to a more specific embodiment, there 

is applied, to at least one of the two sides of the 
intermediate produced by means of said at least one 
further processing step, at least one further layer of 
plastic material having closed cells, to protect the 
30 surface against various external influences such as 
humidity and XIV rays. In particular in this context, 
said at least one further layer is applied by means of a 
coextrusion step and it is further possible for each 
said further layer to have a different composition 
35 and/or structure. 
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According to a particularly advantageous 
embodiment, one of said further layers is applied as the 
outer layer (of the intermediate) which in this case is 
not foamed. This, surprisingly, proves successful in 
5 safeguarding the stiffness of the intermediate for a 
specific wall thickness while at the same time reducing 
the total weight of the intermediate with respect to an 
intermediate which consists entirely of a non- foamed 
material * 

^0 The present invention also relates to a thermo* 

plastic immo bilization element for the immobilization of 
a part of the body, which is remarkable in that it com- 
prises a layer consisting of an intermediate which has 
been produced by means of a method as expounded herein- 
15 above. Further characteristics of the thermoplastic 
immobilization element according to the invention ar« 
defined in the subordinate Claims 25 to 32 inclusive. 

The invention further also relates to the xii 
of the abovementioned thermoplastic immobilizatic 
20 element as a - rotective layer of a part of the body, i: 
particular a imb, which is sub:; ec ted to repeated 
frequent and.'. accelerated movements, and of footwear, 
in particular a shoe having a heel and a tip, a 
thermoplastic immo bilization element therein being 
25 provided as a stiffener thereof* The known materials 
which are presently used in the manufacture of shoes to 
stiffen the tips and the heels are relatively heavy, 
compared with the invention. Particularly in the case of 
sports shoes it is inqportant that the weight remain as 
30 low as possible. The lower the weight of the coii5>onent, 
the more efficient it is for the user. 

The invention additionally also relates to an 
appliance whose characteristics are defined in the 
subordinate Claims 35 and 36. 
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Deacription 

A few tests are described here. All tests have 
so far been done on extrusion machines. 

In the first instance, a test was carried out 
5 on a laboratory extruder for making narrow ribbons. A 
first test was carried out enploying, as the base, 
material, polypropylene having a meltdlng point higher 
t^ ha n lOO^C. (Use in so-called high- temperature 
thermoplastics, primarily in the orthopaedics sector; 
10 less energy required for the activation of such 
materials than in the case of low-ten5>erature 
thermoplastics, i.e. melting tenqperature below 100**C> . 
The added foaming agent had the form of a powder. A 
first subtest was carried out with the addition of 
15 almost 3% of foaming agent and a second subtest with the 
addition of almost 6% of foaming agent. These 
experiments produced the following observations: 

the combination of polypropylene and the 
foaming agent can be processed on conventional 
20 extrusion machines r and the result according 

to the invention can consequently be achieved 
by means of ordinary classical apparatus; 
the temperature at which the extrusion occurs 
is a very iaqportant parameter for this 
25 process, because it is the initiator of the 

expansion process; 

the residence time of the product in the 
extruder is likewise very important, since 
said residence time also the temperature 

30 absorption affects the foaming agent [sic] . It 

was noted that if the residence time is too 
short, the foaining agent does not expand and 
if the residence time is too long, combustion 
of the material occurs; and 

35 - the percentage addition of the foaming agent 
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to the base material further alao plays an 
iotportant part. 

Production according to the invention takes 
place by a specific percentage of microspheres being 
added to the base material. These microspheres include a 
lightweight gas which, under the influence of teii?»era- 
ture, increases in volume. Owing to this increase in 
volume, the microspheres take up a larger percentage of 
the volume of the intermediate. Since the expanded 
microspheres have a lower weight than the base material 
to which they were added, the weight of the Intermediate 
is reduced as a result, the volume of the Intermediate 
remaining the same. 

For sports applications, the weight of the 
materials used is of primordial importance. Particularly 
in those applications, where provision of therapeutic 
immobilization or protection matters, the Invention has 
a considerable advantage with respect to existing 
materials, in view of Its low weight. 

Whilst already foamed materials enqsloyed for 
this purpose do exist, such as softer foams based on 
polyolefins and polyurethane, these foams are too soft 
to be capable of an immobilization or fixation function 
and are therefore used exclusively as a comfort- creating 
element. They are therefore not eligible for the 
intended applications where immobilization or fixation 
is required, in contrast to the invention. 

After the extrusion tests, the intermediates 
obtained were tested by heating them in an oven and 
forming them in accordance with the conventional tech- 
niques which are used In the respective fields of 
application. This showed that it is necessary for the 
expansion process to take place in Its entirety during 
the extrusion. If this does not happen, the process 
continues during processing of the intermediate, which 
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leads to undesirable effects. 

The extruded aanrples were studied under an 
electron microscope, which showed that the foaming agent 
in powdered form had indeed expanded but that it had 
5 nevertheless not dispersed entirely satisfactorily in 
the matrix base material. 

Therefore r advantageously, in the second 
instance teats were carried out on a laboratory twin- 
screw extrusion Mchine. By means of such a machine, 
ID better dispersion is obtained of the two components of 
the mixture of base material and foaming agent. 
Moreover, this machine provides very accurate control of 
the processing temperature. In this test, the base 
material used ccanprised two thermoplastics which have a 
15 processing teii5>erature below 100 "C, in particular 
polycaprolactone and a blend of polycaprolactone and 
thermoplastic polyurethana . In each ease, 1% and 3% 
foaming agent was added in the form of a powdar. The 
result of the tests was that, given accurate control of 
20 the extrusion parameters, in particular tenparature and 
residence time, the expansion process can be adequately 
controlled in order to arrive at a serviceable end 
product, provided that the foaming agent is sufficiently 
dispersed in the matrix base material. 
25 A third test was carried out, this time on a 

production machine, viz. an extruder having a flat 
female mould of a width of approximately 120 cm for the 
production of flat plates. Again, various base materials 
were used as the matrix, viz. low-density polyethylene, 
30 polycaprolactone, and a blend of polycaprolactone and 
thermoplastic polyurethane . 

In this test, the foamlxig agent was added in 
the form of a so-called masterbatch, vis. resin granules 
which had already been blended with the foaming agent. 
35 In each case, approximately 4% of masterbatch were 
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These tests showed that the foaming agent in 
the form of a masterbatch is readily dispersible in the 
matrix base material. Consequently it was possible to 
5 make the various base materials into a plate having a 
thickness of approximately 3 mm. After the extrusion 
tests, the plate materials were studied under an 
electron microscope, which showed that the microspheres 
had expanded evenly in the polymer matrix. 
10 Moreover it was observed, when the test plates 

were weighed, that the density had decreased by from 27 
to 33%. 

Advantageously, the plastic material according 
to the invention is also used in sports, where, in 

15 particular, materials to protect human limbs and for 
protecting the legs of horses in equestrianism are 
required. In the shoe industry likewise the plastic 
materials according to the invention are used for making 
stiffeners in a shoe. 

20 The uses of the above-described invention are 

numerous, in particular for the use of a foamed thermo- 
plastic material as an immobilization or fixation 
material of a part of the human or animal body in 
medical applications; for the use of a foamed 

25 thermoplastic material in orthopaedics and/or physical 
rehabilitation, said material serving for the purpose of 
supporting, replacing or fixating a part of the human 
body; and for the use of a foamed thermoplastic material 
in radio-therapy and radiology, where a part of the body 

30 is immobilized and positioned during the therapeutic 
treatment or the diagnostic investigation. 

It would also be possible, according to a 
further advantageous application of the present 
invention, to combine the thermoplastic immobilization 

35 element described here with that described in the 
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European Patent No. 0401883 o£ the same Applicant, this 
being incorporated by reference. 
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1. 



10 



15 



20 



Method for producing a thermoplastic material 
wherein a thermoplastic base material is chosen which is 
admixed with at least one filler, characterized in that 
there is added, as the filler, a specific percentage of 
microspheres, said percentage being such that a foamed 
thermoplastic material is obtained which exhibits a 
specific mechanical strength and flexibility, said 
microspheres forming a foaming agent, and in that the 
obtained mixture - of thermoplastic material as the base 
material and foaming agent is subjected to at least one 
further processing step. 

2. Method according to Claim 1, characterized in 
that the microspheres contain a lightweight gas which, 
when exposed to a specific temperature, causes the 
alcrospherea to expand within the mixture which Is thus 
likewise subjected to »n expansion process. 

3. Method according to any one of Claims 1 or 2 
characterized in that ..Id foaming ag«xt Is added i^ 
.ccordance with a perc«it.ge which Is within the range 
from 0.1% to 10%. 



4. 



Method according to uiy one of Claims 1 to 3 
inclusive, characterized in that the mixing of said base 
25 material and said foaming agent Is effected by 
subjecting said mixture to an extrusion step with a set 
tenperature and a set residence time of the mixture in 
the extrusion means. 

5. Method according to the preceding claim, 
30 characterized In that during the extrusion step the 

temperature is set to such a value that an expansion 
process of the mixture is started under the Influence 
thereof . 

6. Method according to the preceding claim, 
35 characterized in that the temperature is set within a 
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temperature range between lOO'C and 200-C, preferably 
160 and 180'C ae the activation teaperature for foams in 
the case of low- temperature thermoplastics. 

7. Method according to any one of Claims 4 to 6 
inclusive, characterized in that said residence time of 
said mixture is set, during the extrusion step, within a 
time interval between a minimum value t^,* which is 
defined by a low time threshold, below %^ch no 
expansion of said foaming agent takes place, and a 
maximum value t^ which is defined by a high time 
threshold, beyond which combustion of said mixture may 
take place. 

8. Method according to any one of Claims 4 to 7 
inclusive, characterized in that the expansion process 
of said mixture is tailored to the extrusion step and 
takes place coii5»letely within the latter, the expansion 
process being stopped, at the latest, when the extrusion 
step is stopped. 

9. Method according to any one of Claims 4 to 8 
inclusive, characterized in that said mixture is sub- 
jected to a multiple extrusion step, a multiple, in 
particular double, extrusion being carried out in the 
same step on said mixture. 

10. Method according to the preceding claim, 
characterized in that the base material chosen is a low- 
temperature thermoplastic which exhibits a processing or 
melting ten5,erature which is less than lOO'C, preferably 
between 40-C and 90»C, more preferably between 50-C and 
80^C • 

11. Method according to the preceding claim, 
characterized in that the base material chosen is a 
high- temperature thermoplastic which exhibits a 
processing or melting texi5»erature which is greater than 
lOO'C, preferably between 120»C and 180«C. 

12. Method according to the preceding claim. 
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characterized in that foaming agent is added in the form 
of powder. 

13. Method according to any one of Claims 10 to 12 
inclusive, characterized in that said foaming agent is 

5 added in a percentage within a range between 0.5 and 5%, 
preferably between 1 and 4%. 

14. Method according to any one of Claims 4 to 13 
inclusive, characterized in that said mixture is sub- 
jected to a two-dimensional extsnision. 

15. Method according to the preceding claim, 
characterized in that said foaming agent is first 
blended into resin granules (masterbatch) and that said 
foaming agent is further added in the form of said resin 
granules . 

15 1** Method according to the preceding resin claim, 

characterized in that the foaming agent is added in a 
percentage in the range between 2 and 6%, preferably 
between 3 and 5%, more preferably approximately 4%. 

17. Method according to any one of the preceding 
20 claims, characterized in that said mixture is subjected 

to an inject ion -moulding process. 

18. Method according to any one of the preceding 
claims, characterized in that said mixture Is subjected 
to a pressure-moulding process. 

25 19. Method according to any one of the preceding 

claims, characterized in that after the coa5)letion of 
said at least one further processing step, in which an 
intezmediate is obtained, said intermediate is subjected 
to a perforation. 

3° 20. Method according to any one of Claims 4 to 19 

inclusive, characterized in that there is applied, to at 
least one of the two sides of the intermediate produced 
by means of said at least one further processing step, 
at least one further layer of plastic material having 

35 closed cells. 



wo 96/1 1226 



PCT/BE95/00092 



16 



21. Method according to the preceding claim, 
characterized in that said at least one further layer is 
applied by means of a coextrusion step. 

22. Method according to any one of Claixos 20 or 21, 
5 characterized in that each said further layer has a 

different composition and/or structtire. 

23. Method according to any one of Claims 20 to 22 
inclusive/ characterized in that one of said further 
layers is applied as the outer layer (of the intermedi- 

10 ate) which in this case is not foamed. 

24. Thermoplastic immobilization element for 
immobilization of a part of the body, characterized in 
that it con^rises a layer made from an intermediate 
produced by means of a method according to any one of 

15 the preceding claims. 

25. Thermoplastic immobilization element according 
to the preceding claim where this depends on Claim 10, 
characterized in that said base material contains at 
least one thermoplastic such as polycaprolactone • 

20 26. Thermoplastic immobilization element according 

to the preceding claim, characterized in that said base 
material contains at least one further base material 
such as thermoplastic polyur ethane which forms a blend 
with said base material. 

25 27 . Thermoplastic immobilization element according 

to Claim 25, characterized in that said base material 
contains at least one further base material such as 
poly (vinyl chloride) or 1,4- trans -polyisoprene, which 
forms a blend with said base material. 

30 28. Thermoplastic immobilization element according 

to any one of Claims 24 to 27 inclusive, characterized 
in that it conprises at least one further layer produced 
according to any one of Claims 20 to 23 inclusive. 
29. Thermoplastic immobilization element according 

35 to Claim 24 where this depends on Claim 11, 
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characterized in that said base material is formed by an 
io&omer or an ethylene vinyl acetate. 

30. Thermoplastic innnobilization element according 

to Claim 24 where this depends on Claim 11, 
5 characterized in that said base material is formed by a 
polypropylene . 

32 . Thermoplastic immobilization element according 
to any one of Claims 24 to 31 inclusive, having the 
characteristics from Claims 1, or 2 or 3, respectively, 

10 of EP-0401883. 

33. Use of a thermoplastic immobilization element 
according to any one of Claims 24 to 32 inclusive as a 
protective layer of a part of the body, in particular a 
limb, which is subjected to repeated, frequent and/or 

15 accelerated movements. 

34. Use of a thermoplastic iaomobilization element 
according to any one of Claims 24 to 32 inclusive for 
footwear, in particular a shoe having a heel and a tip, 
the thermoplastic Immob ilization element therein being 

20 provided as a stiff ener thereof. 

35 . Appliance for ia^lementing the method according 
to any one of Claims 9 to 13 inclusive, characterized in 
that it coa^rises a twin-screw extrusion machine. 

36. Appliance for ia^lementing the method according 
to any one of Claims 14 to 16 inclusive, characterized 
in that it conprises an extruder haying a flat female 
mould having a certain width for fabricating flat 
plates. 

37. Method according to Claim 11, where this 
depends on Claim 5, characterized in that the activation 
teiqierature for the foaming in the case of a high- 
temperature thermoplastic is sat within a tea^erature 
range which is between 180 and 250 "C, preferably between 
200 and 220«C. 



25 



30 



wo 96/11226 

PCT/BE9S/00092 




WORLD INTELLECTUAL PROPERTY ORGANIZATtON 
Iniemational Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) InternatioDal Patent ClassiflcatSon ^ : 
C08J 9/32, A61L 15^7, A61F 13/04 



A3 



(11) international PubUcation Number: WO 96/11226 

(43) International Publication Date: 18 April 1996 (18.04.96) 



(21) International Application Number: PCr/BE95/00092 

(22) International FUing Date: 9 October 1995 (09.10.95) 



(30) Pnority Data: 
9400911 



7 Octobu- 1994 (07.10.94) 



BE 



(71) Applicant {for all designated States except VS): ORFIT IN- 

DUSTRIES [BE/BE]; Vosveld 9a. B-2110 Wijnegem (BE). 

(72) Inventor; and 

(75) Inventor/Applicant (/br US only): CUYPERS, Steven 
[BE/BE]; Swaenebeecklaan 39. B-2970 'sGravenwezel 

(BE). 

(74) Agents: VAN CUTSEM* Paul et al.; Bureau Vander Haeghen 
S.A.» Rue Colonel Bourg 108A. B-1040 Bnixelles (BE). 



(81) Designated States: AM. AU. BB. BG. BR. BY. CA. CN. CZ. 
EE, FI. GE. HU, IS, JP. KE. KG. KP. KR. KZ. LK. LR. 
LT. LV. MD. MG, MN. MW, MX. NO. NZ. PL, RO. RU, 
SG. SI. SK. TJ. TM. TT, UA. UG. US. UZ, VN. European 
patent (AT. BE, CH. DE. DK. ES. FR. GB. GR. IE. IT, LU. 
MC. NL. PT. SE). OAPI patent (BF, BJ. CF, CG, CI. CM, 
GA. GN. ML. MR. NE, SN. TD. TG), ARIPO patent (KE, 
MW, SD. SZ. UG). 



Published 

WUh international search report. 
In English translation (filed in Dutch). 
(88) Date of publication of the international search report: 

27 June 1996 (27.06.96) 



(54) Utie: 



METHOD FOR PRODUCING A THERMOPLASTIC SYNTHETIC MATERIAL AND IMMOBILIZATION ELEMENT 
PROVIDED THEREWITH 



(57) Abstract 



The present invention relates to a method for producing a thermc^lastic material, wherein a thermoplastic base material is chosen 
which is admixed with at least one filler in the fonn of microspheres to obtain a foamed diennoplastic material having specific mechanical 
strength and flexibility, the obtained mixture being subjected to at least one furflicr processing step, in particular extrusion. The invention 
also relates to a thermoplastic immobilization element for immobilization of a part of the body, which comprises a layer made firom an 
intennediate produced by means of said method for (para)medical applications, orthopaedics, rehabilitation, for the purpose of supporting, 
replacing or fixating a part of the body, in radiotherqjy and radiology and as an armouring protecting element in sport and the like. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Austnlii 


GE 


Geofgia 


MW 


Malawi 


BB 


Bubidos 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Gfcece 


NL 


Netherlands 


BF 


BmUna Faso 


HU 


HuQgny 


NO 


Norway 


BG 


Bolgtrui 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Bnzi) 


JP 


Japan 


FT 


Pornigal 


BY 


BeUius 


KE 


Kenya 


RO 


Romania 


CA 


CinadA 


KG 


Kyigystan 


RU 


Russian Fedenlion 


CF 


Centra] Afncm Republic 


iCP 


Democraiic People's Republic 


SD 


Sudan 


CC 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzertand 


KR 


Republic of Korea 


SI 


Slovenia 


a 


COce d'lvoiie 


KZ 


Kazakhstan 


SK 


Sbvakia 


CM 


Caracroon 


U 


Liechlensiein 


SN 


Senegal 


CN 


Chint 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxenboug 


TO 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Genaany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Deznnaric 


MD 


Republic of Moldova 


UA 


Uknine 


ES 


Spaia 


MG 


Madagascar 


US 


United States of America 


Fl 


Fmlaod 


ML 


Mali 


uz 


Uzbekisian 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gtboo 











INTERNATIONAL SEARCH RETORT 



Interna *il AppliCAiion No 

PCT/6E 95/00092 



tp?r"W9/l2""""A6m/07 A61F13/04 



I Actortini to InteminonaJ Patent Qa«ftcaiion QPQ or to bolh naAoad claiBficatioo aad IPC 



B. FIELDS SEARCHED 



MiBmuBn (toaimeniaiioo icarchcd (dasificition lyitem followed by dissificitton symbols) 
IPC 6 COS J 



DooancmA&on teMthed ocher ttun mmmum documentaiion to the artenl th»t such docuroenti are 



mtlutfTtf ID the fields searched 



Becttowc data base cansiated during the imeinaiional leanA (naiiK of datt base and wliert pfacocal, search lenni used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



CatefOffy' 



Qution of docuoaeiit, widi mdicanan, where appropriate, of the relevini pusafes 



Relevant to daim No. 



EP.A.O 575 012 (SHELL) 22 December 1993 



see page 3, line 19-21 

see page 3; example 3; table 1 
see claims 1,3,6,9 

EP,B,e 393 003 (PONNET PAUL) 26 Hay 1993 

see page 3, line 10-13 
see figure 
see claims 

-/- 



I- 8. 

II- 14, 
16,30, 
36.37 
1-31, 
33-37 



1-31, 
33-37 



13 



Further documoiti are litftd in ttic coniimialioa of boot C. 



0 



Patent family members are listed in annex. 



{ * Spedal categories of dted documents : 

•A* docianent defining the general sttie of Ae art which is not 

considered to be of particular rdevance 
'B' carticr document but published on or after the intenational 

fii^date 

V documeiil which may throw doubts on pnontydaimW 
which is died to establish the publicabon dale of another 
dtinon or other spedal reason (as qKOfied) 
'O' document referring to an oral disdosure, use, exhibition or 
othff means 

'P* document publisfaed prior to the international filing dale twt 
later than dte priority date claimed 



"T* later document published afler the international filing date 
or priority date and not in conflict witti the apolication but 
oted to understand die prindple or theory undertymg die 
invention 

'X* document of particular rdevanor, die daimed invention 
cannot be ooosdered novd or cannot be considered to 
involve an inventive step when die document is taken alone 

"Y' document of particular rdevancr, the daimed invention 
caimot be considered to involve an inventive step when the 
document is combined witti one or more odier lueh docu- 
ments, such combination being obvious to a person dolled 
m the Alt. 

'&* dKimcntmcmber of die same patent family 



Date of the actual completion of the international aeareb 

20 February 1996 



1 mailing ad^ess of the ISA 

Etvopean Patent Office, P.B. 5818 Patendaaa 2 
NL • 2280 HV Rijswijk 
Id. 31-70) 340-2040, Tn. 31 6S1 cpo al, 
Fac('^ 31-70) 340-3016 



Date of mailing of die intemahonil search report 



03.0^96 



AudMrizcd offico- 



Oudot, R 



Perm FCT/ISA/aiO (Mcand diett) iJvly »f2) 



page 1 of 2 



2 



INTERNATIONAL SEARCH REPORT 


Intonf il AppUcitica No 

PCT/tfE 95/00092 


CiCainimiaBaa) DOCUMENTS CONSIDERED TO BE REtEVANT 




CiUfOfy' 


Qunon of dacuncnl, «i* macMoa. wiMR apiirapntie. of th* rdevintpunia 




A 


US,A,4 243 754 (SWAN JR.) 6 January 1981 

see figures 2,7 
see claims 




1-31, 
33-37 




DATABASE WPI 

Section Ch, Week 8604 

Derwent Publications Ltd., London, 6B; 

Class A32. AN 86-023788 

4 JP,A,60 244 511 ( ASAHl GLASS KK) , 4 

Oeceinber 1985 

see abstract 




17,18 


A 


GB,A,2 244 714 (SANYO CHEMICAL INDUSTRIES 

LTD.) 11 Deceirber 1991 

see page 13-14, paragraph C 

see page 24; figures 1,3; table 1 

see claims 1-30 




1-31, 
33-37 


X 


EP.A.O 390 147 (THE B.F. GOODRICH COMPANY) 

3 October 1990 

see page 3, line 31-36 

see examples 1,5 

see claims 




15 


A 


US,A,5 244 613 (HURLEY & AL.) 14 September 
1993 

see claims 




1-31. 
33-37 



F«m PCT/l$Aa« (CMilMiite af Mooi ihtti) (My JfW) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Inu. national application No. 

PCT/BE 95/ 00092 



Box I Observations where certain daims were found unsearchable (Continuation of item 1 of first sheet) 

Thif intcrnitionai search report has not been established in respect of certain daimi under Article 17(2)(a) for the following reasons: 
1. rj Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely. 



2. X aaimsNos.: 32 ( not Searched); 33-37 (partially) 

because they relate to paru of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, spectflcally: 

Claim 32 refers to an other document 

Claims 33-37 the part referring to claim 32 has not been searched 



3. n Claims Nos.: 

because they arc dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



. As ail required additional search fees were timely paid by the applicant, this international search report covers all 



searchable claims. 



2. I I As all searchable claims could be searches without efTort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3. r~] As only some of the required additional search fees were timely paid by the applicant, this intemational search report 
covers only those claims for which fees were paid, spedncally claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



I I The additional search fees were accompanied by the applicant's protest 
I [ No protest accompanied the payment of additicmal search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 

. Monnalioci on ptteiit fimily nwnbm 



lDiEn|^ yMl Applicstun No 

PCT/BE 95/08092 



Patent document 
cited in tearch report 


Publication 
date 


Patent family 
member(t) 


1 publication 


EP-A-575012 


22-12-93 


AU-B- 


4019193 


23-12-93 




CA-A- 


2098792 


20-12-93 






CM-A- 


1082485 


23-02-94 






JP-A- 


6055609 


01-03-94 






NO-A- 


932260 


20-12-93 



EP-B-393003 17-10-90 



BE-A- 


905570 


08-04-87 


BE-A- 


905981 


19-06-87 


BE-A- 


905798 


21-05-87 


DE-A- 


3777521 


23-04-92 


EP-A,B 


0263552 


13-04-88 


EP-A,B 


0393003 


17-10-90 


US-A- 


5151315 


29-09-92 


DE-T- 


69001708 


14-10-93 



US-A-4243754 


06-01-81 


NONE 






GB-A-2244714 


11-12-91 


DE-A- 
JP-A- 
US-A- 


4117861 
4356517 
5401785 


19-12-91 
10-12-92 
28-03-95 


EP-A-390147 


03-10-90 


US-A- 
CA-A- 
CN-A- 
JP-A- 


5032627 
2013209 
1046538 
3068662 


16-07-91 

30- 09-90 

31- 10-90 
25-03-91 


US-A-5244613 


14-09-93 


BR-A- 
CA-A- 
EP-A- 
JP-A- 


9400143 
2113502 
0607834 
6239951 


09-08-94 
22-07-94 
27-07-94 
30-08-94 



FM pcrnsw (ptfwi Miy 0^ imi 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



